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^7]^{Arabidopsis thai iana)S.^ 7flsW 7 l 2:^ -ft 

€^«T ^#^1^ 7fl5)-A]7l7l- ^^1^ ^-^JEL^, Cf^ 7fl5l-Al7] 2^ -ft- 

£ 3 
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^7)^S.^-B\ -g^^eL 7fl^-A]7l C O G2{FL0WERING TIME-CONTROLLING 

GENE C0G2 ISOLATED FROM ARABIDOPSIS THALIANA} 

<1> 5- la^r g-E]^ 7flsM7l ^-^7> C0G2 g 7]^S>\ 7m 

A] 71 3:^ C0G£] -B-^^> ^7l^<g^- til ^ £-<M* 

<2> £ lb^r ^71^-tflS^-Bl -g-em 7MA171 -ft-^*} C0G2 ^ 71^0] 7^ 

Al7l -R-^} COG^l ^l«fl ^^51 oI-pI^a]- A-l^-i- til si* ^^l-w 

<3> £ 2^ *l]7HT-te^^| g-e|^ 7flsl-Al7l -B-^x> C0G27> JE<^ 

C0G20X-9, C0G20X-13 ^ ^^^-tfl o)^t§ol #^tilo>( Co lumbiaH7-l C0G2^ 
SKI* 1-^ ^ 

<4> £ 3 ^-^S^i -sHH C0G2 -fi-*U>7V C0G20X-9, 

C0G20X-13 ^ #^tilo>^ 7 flsH7l ^ ^« 24f SHal, 

<5> £4^ ^r^aTi *HM C0G2 $-$.*}7} ^3l**ll C0G20X-9, 

C0G20X-13 ^ «^wl^>^ 7^717] ^ ^olcf. 
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<6> -g- ^\7]^iArabidopsis thai i ana) °)}*\ ^:A% 7^^ ^ ^ 

C0G2, ^1^1 5HLZ\±r ^7] -R-^i^l-» 3L^"SHr ^ #7] 

<7> jflsH^ £rJ£, <^ Xfe ^ S^i 5.^1 ^ ^^Sr ^Mr & 

^ 2i&<%*\ 7m*}^= ^^r ^ ^^H] ^1 Sfe 

(Yaron et al.. The Plant Cell, Vol. 10, 1973-1989, 1998). 
<8> ^^2) 7m*)7}$r ^7}*}Q ^Atb ^M* 7^ES ^ €■ 

rtfl^l ^4 JuLBflSH €-3- ^71^ iL^S] 

^»i^7fl 7fl^ ^-fs ^4*<H-*m »5£t« ii^^m 4* ^ 

J^c^o) S*fl3 6 l &t}. tc)-^ 7fl5)-Al 
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^^(Ove Nil son et al., Current Opinion in Biotechnology , Vol 8, 195-199, 
1997) . 

<9> 7ll^-Al7l* S^Rr ftQA&L 

4-g-6)l cqsfl o]s^ xl - ^ iL:n.£M ^rf(Alon Samach et al., BioEssays, 
Vol. 22, 38-47, 2000). 

M*|H7> ^S^M ^ -fr^M <£ 7 H<1°1 ^- 7 fl E)^^(Arabidopsis 
genome initiative, Nature, 408, 796-815 , 2000), nh& S-^XI^tgofl 

^ ^ ^Hl^ n}3H 30% ^HSl -fr^*} 7)^ ^l^t ^ SlTfl 

4. ne14, o] S ^ ^34^ ^7>£| 7 ]^-fr ^H*?! *S^IM ^]^>^ cflfe £ 
-§-^r ^M^, €^1 ^#31 xfl<M 3^*1 ^ 7]^ t§Kr*H tflSfHfe <^ & 

^.^L7> &tj-(Gualerti G, P/a/rt Cell, 14, 1253-63, 2002). n}3M 7]^o] 

<^h^a> yfl<t^ ^-a>a^ ^7># ^^-&>jl, -B- 

<n> °fl7l^>Tfl(^ra^/cfop5/s thaliana)^ ^S^H 7fls(-7l- ^^^1- 
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wv^^c]-. ^^)^ol yflsHI- S<i*Hr 7># ^(autonomous 

pathway HI ^ LD, PGM1, FY, FCA, FPA ^ FLD ^ -Jr3l*r7r ^r^^, ^ 

°1» ^l^M 7l]5}-» Sll^l-^ ^^.(photoper iodic pathway) ELF3, 

CAM1, GI, CO, FWA, FT ^ FE ^ -fi-^>7> ^<*|^, ^£^1 ^ 7 fls|-A]7l» S 
^Rr ^(vernalization pathway)^ VRN1, VRN2, FRI ^ FLC ^ 

<12> ^71^-tfl^ rf^ 7 fl^ <*^W] tfl^ -fr^s.^ #B^]517> 

#«H ^o] -§-01^, oflyl^tflo] ^ o. ^ S.^ A ]7H ^7l<4 ^ 
<^]oli4 ifl*^ Jl^Ml ^§11 7fl5l-H-£ ^1Jl7> ^5]JL °1 ^*fl 0 J°^^-7l 

(vegetative growth) °11 *| ^7] (reproductive growth)^. (phase 

transition)7 r 7 fls).7> -fK£5)2.5, ^S^H ^tfl 7 > ^tfl^ 

^ol7> ^ 1 ifl^l 3 cm 7}*§= £153* nfl (bolting time) ST^i^M] 

(Agrobacterium)^ ^l^r^ 1^1 <£*- ^ j^^jfr^o) 

<13> <>H l&Tg^^g. ofl7l^-tflS.^-Bl Alfl" 7fls|-Al7l -fr^rSl C0G2* ^ 
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<15> C)-^ -E.^ 7fl5)-Al7] -f^*}* -t^m ^ ^ ^ 

2^ g±t 7m*)7) C0G2 ^ ^>7l ^«-n^^r 523= 

<n> ^7} t}^. s.^^ ^^7] ^*H, ^^o]]^^ C0G2 -H-^i^>«- S^Kr 

^ °H1 U^*^ °fl7l^-tfl t§:g C0G20X-9 5E^=r C0G20X-13 

<18> i£t^ ^^uf. 

<19> ^71^-tfls.^-Ei 7 fls|-Al7l 3^ -fr^l^ C0G2fe 513 bpS 

-^^ t^^M 54^. NCBH ^€ *\<£d)} ^ sj*]^. 
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^(httpV/www.ncbi .nih.nlm.gov/entrez) . 
<20> zz&IM-, 3^21 (degeneracy) iLS. #7l C0G2 -fr^A}-!- # 

^A]7lJl^> *>fe ^#°1H JUB^H, C0G2 -a-^^ 3. 

-B-^>^ v)x)x] tfloflA] rfo o t^ ^tg a - ^ 

^il^Ji: C0G2 -ft-AlA}^ ^^JLS <tf 7 l Ai<t^ # 

A] A^i^jr: m- 80% ^Aj- ( w].^^]^ 90% o)J$ t 7H V «>^*|*Mlfe 95% 

<2i> •& Ir^^l C0G2 -fr^AH ^ 3.^5] ±r *\<£*&S.: 2^1 M-Br^fl 

£}- ^ 1707fl^ o>n] ^a> o. s o]s.c>|7^ ^rA>^ <*)= 19 kDa°"|^-. o] 

£ ^P-S^l^ HS.n^(PS0RT; http://psort.nibb.ac.jp/)^r ^H-^M ^ 

«H>*1 2}-£-*Kr ^^3. ^€4. iE*h o>n]^A> ^ 7 H^ ^ 

n ^aaa n^}^ *H&<H*ife oia># 

(transcription factors)^ -S-fl-tr^jl «=»M^^r D0F(DNA binding 

with One Finger) °] &t}. D0F £.^£14- 3L^Kr *\ 

1-^A-l^ ^Afl^ -f|-^A> 5-O.^Al Afla vfH*1 ^ -fr^A}^ # 
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^sK ^^^^ -fr^^ «^sh -2*1 # # -fr^Xplant oncogene)^ *^ 

^ ^^tt ^^-^ ^a> 31*1-3. «&3^ &T=KYanagisawa, rreocfe 

in P J ant Science. 1, 213-214, 1996). 
< 22 > ^l^, #71 7)^} 

<g ^ o]^) c^3g qx\ M}-^ 1|J$H S^tj-. ^*\, ^^^1^ 
= ^ Sf-^rf. ^ofl^ »^2|_!L3. ^-^tb 

1=1 = "ft A^I^Ji: 2^1 ^li=.^> A^ji). 80% ^Aj-, w^^l^MI^- 90% 7}^ 

< 23 > €■ C0G2 ^ C0G2 7fl^-^ 7fl 

Ai ^ b)- 7fls|- -fh#*|-£| ^ ^1 -fi~§-s}7fl ^ ^ 

T^^) -fr^*}^ :t^-*Kr Aj-7] C0G2 -fr^l*}^ ^1 iE^ %^3X5Kr 

7flS)- -fr*l*>* iH^Rr -S-£5L A>^ ^5. $1 

q-. ^^JlS. a>-§-e|^ DNA ^, ^, ^JLi. <3 3)^-8- 

(PCR), ^ « a^ ^ JL^ ^ til-g-(ELISA) ^ 2-D ^ 

<24> fMg, C0G2 -fr#*} g ^^^-tflollAi ^^^71 4, ^1^1 
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DNA £E^r ^bMS. xfrsg wj-^ofl rc(-e)- &t}-. Stb, -fr^l 

^ £-<>M *H"S- ^-g- ^r-€^^# ^is^r ^ °1« 

<25> ^ll^JLS., ^<*JHfe C0G2 -fi-^r* it^W, d\)m 1-^, 

pCAMBIA 3301 2«1 ^ (binary vector H #«S*H tUtSI*!^* z]}^ ^, <>] ^ 
$^*L«:€ o}=L3.^n?)^r °fl7l^-cfl oMS^ ^^^^1 

^s^H 7flsl-^l^ S^^^: i4Bftfl^ ^^^^1 C0G20X-9 ^ 
C0G20X-13* ^IS^l-^cf. 
<26> -g- ^3 7fl5l-Al7l -B-^^> C0G2« ^-R^Rr ^^Hl o^-gfl 

^HT-tfl C0G20X-9 ^ C0G20X-13^r ^HS^H ofl^T-tfl o>^t§ol -g^lo} 

(Columbia)^! «l*fl 7 fl5)-Al7l7T- ^<>MJ1, 7fl5H7H ^ 7 ]- ^ ^ tJ|- 

Bf^rf(£ 3). 7m*)7] ^-^r^ C0G2 -fr^Rr °T)7l^tfl 

<27> o]* ^sfl, i^^fe- C0G2 ol-§-^H ^#^1^1 7flSH 7 m 2, 

3*Hr U-^-i- C0G2 -fr3l*r# f-fr^fe ^^jS. *]#*f|# 

cog2 -R-^m ^^ai^o.^ 7 flsirA]7m ^ sw. 

ihh ymA ^ safe ^, 

^, ^, ^» 3L^*Rr ^-]t4tf; 0>5}Wl^l^, Ufl^, ^, 

^fl^#^-; ^-Hfl, ^sh, ^fl, ^^r, A>^-f, l;^, -fMI# 3E. 
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7pf\ W>M-^» if^Kr ^K^r! ^M*^, T^B*. 7H]o] 

^, s^H=r sHFlfH g eWzieht, iSflj=#s.*H f i^£25} 

^ ^o.^, s.^ ^3 #^q. ai^i^ ^6] 7 fl^l7l Jjt 

<28> ol^ f 3± ^Al^jofl ^-gfl ^-s-] ^^W. 

<30> i: <>U7l^-tfls^-B| 7fl^-A]7l S^-f}-^ C0G2^ ^ $ $7H£ ^-oi 

<3i> CTABCCethltrimethylammonium bromide, sigma, USA)-i- ^H^M °fl7l^tfl^ 

Tfl^r DNA« ^-eJ^SSt^. ^71^-tfl 711^ DNAS^-B] 7flsW7] 2^ -ft- ^7} 

COG -fr^r^ ^71 ^^(^l#-€^7fl X| WO 03/0186285:)^: a]-g-«H NCBI ^l^B) 
wfl^li(http://www.ncbi.nlm.gov/blast/)» **fl COG -fr^H ^H*!^ -fr/.^ 
^7H« 7 r ^ -fr^H* ^^^4. 

<32> ^ £b§-* ^71^-tfl Tfl^- #71 o.^7> 
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« Sr^S^. ^, oti7H>tfl^ Tfl^ DNA 10 ng^l ^^(ExTaq, Takara, JP) ^ 
^-JL^ 20 pmol, Ncol #3E.-^ 3191 ^€ ^1<1i£Jl: 3^ 

^(forward primer) 20 pmol, BstEE ^ ^€ ^I^Jl: 

40] o^j-i£ n ^.o]^ (reverse primer) 20 pmol ^ dNTP 2.5 mM» 7>§>J1 ^l^S 
9600(GeneAmp 9600, PerkinElmer)* ^>-g-^H ^Jl4i ^-§-(PCR)^r ^S^rSt 

cf. PCR^r 95°C<HH 3^r ^<?> ^^ZL, 2]- s]p>cf 94°C<HH 15^, 53°C<^H 30 
S ^ 72 °C 503LS. 353^ <4°l#(cycle)-i- ^r^r^^-H , 72°C*\)*] 7^ 
7}^}<^ f^* r $t)-. PCRS -^-^7># 1% o} 7 }S^ 100 VS. 

l^llb ^ ^7]^^«t tHh, -B-^i7> Hfl = # ^eHH 7m(gel elution 

kit, Quiagen)-!- °}%*}^ C0G2 -fj-3l*r« GEM T <>l*l tSJb] 7l 

S(GEM T easy vector kit, Promega)# ^r-&-*M T ^ (subclonin 

g)*r53^. 

<33> ^-71 -fr^7>^ ^7l^<t^ ^^jh, o) -fi-^Kf ^i<I«is: 15] 

^H^-i- 7>*H, <sH ^-sfl H^sfl^l^ 1- (Translation 

tool: http://tw.expasy.org/tools/dna.html)^: ^H-^M ^^r ^t^s: 2 

S.sq^- ^r«fl^4 7]^1 7fl5rAl7l 2:^ -B-*l*> COG ^ ^*fl 

<34> n ^4, 3E. la*IM ^vfl y]-^ ^o] ^^IJr: 1<3] -B-^. 

COG <§7Ht 78%^ -i- q-^ifl^o.Til, £ l b 6fl 
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v}<% ^t^l: 2^ 2r.^V a^^- ^ COG 

*|^iHM 77%^ 82%^ -frA>^^- q-E}-ifl$M. ig-^^A^ ofl 7 l^-tflS 

^b) ^-e^ -B-^xV* "C0G2 -fr^r"^ ^^rSM. ^ C0G2 

17071]^ o^l^Al-o.^. ^x}^ 19 kDa°l31, ^-S<^ 

(PSORT; http://psort.nibb.ac.jp/) -SHH «? ^1 $*fl*V& oHi{3: ^ 

^>^^. ^, cog2 cog^- -fr^^n «|6i)^ *j-§-*k=- ?A 

afl^Me^. se^t, C0G2 ^r^^^r DOF(DNA binding with One Finger) £. ^1 
3. <£s^ ^(transcription factors)^] ^-fr^Hr ^H^^> *\<£°) 

±L^5-H Sd-gr^r ^^Sa^H^^Si: 2^ 6}^^/} 6 0 tfl^l 110). 

< 35 > -|jUH 2 : C0G2 -fi-^*>« ^t*Kr ^ $33L&4|4] ^flS 

<36> ^Al^l iofl^ *f|^g T ^£-H C0G2 -fr^x}* S^Hr ^ 

^ 2€*H ^ (binary vectors) 1 ?! pCAMBIA 3301 ^ (Cambia, USA)» AA 2 /rt 
(10 T&$\/fd)£\ ^fltrJli /fcol ^ AtfEIIS. 37tJ«1H 4*1 # ^<?> *)e]tr ^, € -§- 
# <>l-g-SM C0G2 -fr^r* S^Kr 0.54 kb^ DNA ^4 9.26 kb^ 

pCAMBIA 3301 ^b|^ NcoI/BstEU ^# -§-#tr 4f, T4 B} 7>^)1 (T4 ligase, 
Roche)* 1 fd(l ug/frt) IQ°C<*}*\ ^rf. §^ 

^ C0G2» SE^Kr ^B|» %A^r °}-%-?>\<5\ f r ^.S.^-^lB]-g-(Agrobacterium 

tumefacienc ABI strain, Amasino ^I^H S^-SH ^ ^ ^t}. t§ 

zk&Q °l-§-^H i£t ^ ^(floral dipping methods; Clough er 
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al . , Plant J., 16(5 ): 735-743 H ^A ^VS^o] .My] ^(Columbia, 

Arabidopsis stock center, USA)» ^i^&QA^A. ^7}A^S.^-A ^ 

7}# ^ 16^/8^ tffl°cMH 15X15 cm SB 107H1 lxi0 5 7fl£] #] 

#-8: s(L& A^r, 0.03% wf^Kbasta, ^^M* *)e]*H #<W£r 

*«* WS^, ^#.2.3. 7flsl-Al7l« C0G2 ^^^M#^r ^S. 

3 SLJf- 7fl^l^ 2L°]?cr SHI 

711^7171- 7># J= 7 flo} ^^^^1* ^^r*H, 

AA C0G20X-9 # C0G20X-13J13. ^^rS^. 



< 37 > AH 3 : i^fl Ir^^r ol-g-i& C0G2 -fr^A} ^ 

<38> C0G2 -R-*1a}7> -M^s. ^^^^1 i4j*IM ^^fe^l* ^^1^71 

^ 1-^ ^ ^*fl C0G2 -fr^A} SA}*}^. 

<39> °fl7l#£fl #^«1<>> £ €aH 2<*fl *\ TflS^V ^^^l C0G20X-9 

^ COG20X-1351 2:^) # **fl*H ^1 RNA-fi- S5]-a1<^ 7lH(Tri -Reagent Kit, 
molecular research center, USA)3. ^#*r5l^f. ^#tr A RNA 30 ^g^: 1.2% 

^^^o] =-o]-7]-^>i formal dehyde-agarose gel) ^-^a| ^ej^al, 

RNA# Al^^j (vacuum transport system, USA)^- AHJ--SH AQ^r x% 

(nylon membrane, Hybond N + , AmershamA}, USA)°-3. $t%A. A^r UV-3S^ 

*8 7] (UV-cross linker, StratageneA})^ 7}^aH ^#a]^1 Jf., 65 TH^ 
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^Si^rf. #2iQ ^1- 3*|€ S.3.J±(radio-labeled 

probes)^ ^^tb ^ ^*1 -g-^CChurch and Gilbert solution; 25 mM 

sodium phosphate, 1 mM EDTA, 7% SDS, 1% BSA)-=r ^>-§-*>^ 65t:<*IH 16*13: 
^sl- (hybridization) S3r-g-& ^*3*r$^. °H HSas^, C0G2 -^-^^ 
-i^H T £coRIil^ C0G2 -fr#7 r # -g-#^r ^ ^ 

Tg ^e(-o]Dj ^HCrandom priming kit, Amersham pharmcia, USA)^ 5 fd dCTP(l 
mCi /fd, Amersham pharmcia)^ A}-g-T*Hl ttj-e}- ^a^^ 3*1 

AV-g-^^o.^, C0G2^] Hl5I^>7l ^^r wjia -fr^l^ ^ig-j^q-o] 

ACT8^1 ^ a^^s: 5^ He^H^ a^^^:: 6^1 HS^H* 

ol-g-^c^ 1^1 ^Al-gV PCR wj-^^l trfiq- ^AT^l DNA ^-71^ ^ 

«j-A>^ a^l^H *B-^r5M. #71 ^ q-<H€ ^ 65°C^1 

^ 2XSSC ^ 0.2% SDS S^^l ^l^o.^. 10^: ^l^tb ^ lxSSC ^ 0.1% 

SDS 10^- Jg-Q M)^}^^, pW^S 0.1XSSC ^ 0.1% SDS 

SAj^l Ail^^o.s. ^l^^^tq-. 4^ uf<^^ ^ BAS ^fl-^l °1» *1?1^, 
phosphor imager (BAS2000, Fuji, Japan)* ^ o.^ f ^ ^3i)~l- £ 2 

<40> £ 2^1 *| Ji^ ^-o], ^.^^o^A)^ C0G2^1 mRNA ^^l ^7^- 

7^ $^31 Hlsr}o^ ^^-^1 C0G20X-9 31 C0G20X-13 5.^MH^ C0G2S1 mRNA 

^■S°l #^1 ^-g-i: S^^-^ , Jf-&1 ^^^^xll C0G20X-9^a)^- C0G20X-13<^1 
«l*fl C0G2^1 mRNA «<fi &$k^. 
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<42> ^^^M C0G20X-9 ^ C0G20X-13°1H °MI^ ^^^tflofl w]^ 7flSH7l7> 

^^wlo]- ^(Columbia; Arabidopsis stock center, USA)^ ^ ^ ll ^^Ml^l # 
7 r » 4°C<HH ^sl^-BflS ^ 3 *fl*l 513# #^1 ^7} *H-3*r 3. 

^7>^ ^o> A]7l7l- ^«a*>£^- ^SL*}^. ^-7] ^>#^ J^ofl 

?>3 JLS ^ 7 ^^v S.7I ^-Sfl sj-^r^l 2^ rf^fb 

^-BflS ^lAl^rf. ^>7> #o>^ 16Am ^/8^m ^ #<|J S?i ^ 8 

^tfl7> ^ 3 cm^SL nfl<5] ^ 7l^H^cJ-. 

<43> J£ 3 ^ £ 4^r ^ ^ ^ S^ofl^o} ^^y]^ 7fl 

^ 22.51^1 &r°] ^^ft^l C0G20X-9 ^ M^l^l C0G20X-13^r 

AA 44 <a ^ 381H ^-SL±= ^ ^t9l-5}3X^. ^ -M^^l C0G20X-9 

^ C0G20X-13^ A 7m*)7] 33 £rQ =t^1 9X^S. ?A°-S- 

^ ^1, ^STi^H^r ^Hs^ ^^^^1 C0G20X-9^ 7fls|-Al7l *3 $i 



27-19 




1020040021216 



< 44 > cfl 7 ]^-tfl^«.Bl 7m*\7] -fr^l- C0G2 ^ ojofl ojsfl 

3.^5)^ C0G2 71] 7 1# S« ^ ^ o> 

uj^ 7fl2|-A]7]7l- AflS^r ^# 7fl^-om- uf« 7flSH 7 l ^ 
^ ^ ^1 M^^-S o)-g-^ ^ o^uf. 
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E^^S" 11 

^l^: 22] o>nl^A> a^^- ^7l^-tfl^ 7flsM 7 l C0G2. 

Ml 1 * 2] 
*)1 1 ^ ^BJ^^^: DNA. 

I^T 1 * 3] 

^ 2 %H] 5a<H^, 

W 4] 

^1 2 ^ DNA» 
E^^S" 5] 

E^t 1 * 6] 

*ll 4 ^ ^^jB^l ^^^^ <*|#*l|. 

E^Jt 1 * 7] 

*f| 2 ^ DNA« a]-g--&H -^#^1^ 7 fl 71-1- S^Kr 
E^*J- 8] 

*n 7 %hi sa°i^. 
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